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The Weather Bureau laces thermometers in alfalfa 

telegraphic re orts daily from all stations of their tem- 

way as wlth fruit in the spring. 

and tomato fields every fa 5 about August 30 and receives 

peraturesl an l the information is handled in the same 

NOTES ON WRdST PR6TECTION IN THE VICINITY C W  
KNOXVILLE, TENN. 

By J. P. VOORHELS, Local Forecmkr. 
[Dated Weather Bureau, Einoxville. Tam.. Nnv. 28, 1911.1 

Protection from frost has not been practiced in this 
State except on a small scale and generally in a more or 
less espermental A few orchardista have fired 
their orchards for several seasons and a number 

occasionally. In  most cases 
there has followed a cro of fruit where the fiimg was 
done, but usually some o those who did not fire have also 
had a crop which makes it very hard to determine just 
what the benefit of the firing has been. The general 
opinion, however, seems to be that firing pays, and the 
amount of firing done each year is, I believe, on the 

P 

increase. 
The topogra hyhere is such that it is impossible, escept 

are widely scattered, each on ita own hillside. 
A variet of fuels have been used with ahout e c p l  

therefore, that the cost of fuel and work of hani lng it 
would be the factor that would determine which is best 
for any individual. 

The principal fuels used here are st.raw, old stumps, 
coal, and crude oil. Where there are many stumps in 
an orchard they should of coiirse be used, as by that nieans 
the stum s are removed economically. Soft coal has 

given amount of heat i t  is inucfl cheaper than crilde oil 
at prevailing prices. The oil is bein used in some cases 
because of the eater ease in handfing, but. in one es- 
periment at the fkvers i ty  of Tennessee Fruit Farni, when 
a cold wave arrived dunng a snowst,orm, the oil fa.iled 
because the fallin snow caused it all to pop out of t.hc 
container in whict it was burning, 

la 

occur in which several iirings would be necessary t,n save 
a fruit crop. Sometimes the freeze comes on a still night. 
when protection is com aratively easy, and again it 
comes with a high w i d  that makes protcction very 
difficult if not impossible. 

Under these conditions it is difficult t,o get any h i t ,  
those whose living depends on the orchard to t.ake the 
trouble to prepare to protect from frost. Still the number 
who try to protect their fruit is increasing and should be 
increased many fold. 

in rare cases, P or orchardish to cooperate, as the orchards 

success as 7 ar as protection was concerned. It a )  ears, 

been the F avorite fuel in this re ion so far. because for a 

The need for frost protection is ver - irregu1n.r. 
some years no protection is needed wiile ? other gea.rs 

protection. Frost warnings are of no benefit to farmers 
who do not protect their crops. I judge that not over 
10 per cent of the fruit. growers use protective measures, 
Init as the crop runs into millions of dollars thls 10 per 
criit amounts to severnl 1ir;ndred thousand dollars. 

Two classes of frost forecads arc. made here: OIW 
wherein the information is conveyed in general terms, 
p. g., light,, heavy, or killing frost espected, and the other 
in specific terms, by the statement that the minimum 
temperature nest morning will be %", 28" or 30°, as the 
ease may he. The l a t h -  forecast is sent. to a central 
point! where prot.ection work is done, such as Medford, 
Oreg., Nod.). Takimn, Wash., and Boise, Idaho. When 
received at  these places a local man ani lifies it, to fit! 

is made, which is clone by telephone, practically every 
horticulturist in the neighborhood knows just what tem- 
ierature to espect, and can prepare himself accordingly. 
b y  means of these forecasts many orchardists have saved 
a crop that wnuld otherwise ham been a total loss. Just, 
what credit t,he Weat,her Bureau should receive can not 
he a.ccurately determined. It, is probable it will amount 
to 5100,000 or more eT-ery ear when damaging frosts 

if they did not get the wa,rnings, as they always a.re on t e 
watch for frost,s and get very little sleep on this account 
durin the frost season, but, the majority depend iipon 
Weat f ier Bureau warnings and at, times they would suffer 
severely without t,hem. 

Most of t,he orchardists use oil burners bo heat their 
orchards, but a few cse wood. A great many use prun- 
ings for t,lieir first. Fie, and aft,er they are burned no more 
irotect,ion work is clone, come( uent.ly they a.re prepared 
lor only one frost, and if mot, / i.er occiirs t.liey lose their 
crop and hii\-e nothing to show for t.he work previously 
done. 

The 
iirst niistakes were in not having enough ots to t%e acre. 
Aft,er these were inrrenecd it. was founr P t.hat, the style 
in use gave the niost heat. short,ly aft.er being lighted, 
whereas early in t.he morning when t,he most heat was 
wanted thc fires were burning low and not enough was 
obtained. As fast as improvenient,s are being made in 
the hen.tin apparatm bhe numlwr of wchardists engagecl 
in the wurt increnses. 

I t  has lwen prorecl t,liti t. thc t.eniperature cau I)c raised 
hy Go or even 10°F. in an orchard by heating methods, 
and this is suiIieient, in every case, so far as I know, t.0 
save a cro in the Nort.11 Pacific. States, where on frosty 
mornings t fl e t,emperatures never go more t,hen 10" below 
the freezing point. 

Some think the orchard business has been overdone hi 
t,he North Pacific States; hence during the last two years 
not so niany new orcha.rds have been planted. For the 

receding five or sis years the increase of orchard acreage 
Rad been enormous. During t.hc nest two or t h e e  years 
the new trees then coming into bearing will ma.ke the 
necessity for frost warnings greater t,linn ever. 

Orchard heating is used most1 by the a ple growers, 

prune, and cherry growers. 
The localized districts now in operation are known 8.s 

t,he Rogue R.iver Valle with Medford, Oreg., as the con- 

at  Boise, Idaho. A new district will he o erated next, 

ga l la  Walla, Wash. In this latter district the trees are 
iust coniinr into hearing. and these orchardists were not 

st,ill more rcst,ricted loc,alit,ies ; and when t E e distribut,ion 

R occur. Pome of the orchar B ists would save their cro s 

Orchard-heating syst.ems are slowly improvinm. 

less by those who raise pears, an8  stmill less K y the peach, 

tral oint ; the Yakima % alley, with North Yakima, Wash., 
as t P ie central point!; t,he Boise Valley, with headquarters 

s ring to take in the orchards in the neig 1 borhood of 

FROST FORECASTS AND PROTECTION IN OREGON, 
WASHINGTON, AND IDAHO. 

By EDWABD A. BEALS, UiRtrirt Forec.aat,er. 

[Dated Weathex Bureau, Portland, Oreg., Nov. a%, 1914.1 

Those receiving the most benefit from frost warnin 
are the horticulturists who have conimercial orchard? 
No one else is prepared to do anything in the way of heretoforekerested inirotection work. 


